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FHE UNITED STATES: 


ATE progress of the United States 
in its material industties hus 
been the surprise of the whole 

world, the pride of ‘her affectionate citi- 
zen4. From ao handful of five million 
people at the beginning of the last cen- 
ay she has grown to eighty millions, 

from the smallest of beginnings she 


hos ‘reached the head of the list in ugri- 


enlture, in mining, im manufacturing, 
in currency, ond in wealth, 


The purpose of this senes of lectures: 


is to present to you a picture of the 
growth of our common country, a pict- 
ure of acentury of unparalleled develop 
elopment before which the 
world stands in amazement. No such 
record is known to history; no such de- 
velopment has occurred within so short 
m period; no such height has been at- 
taitied In invetition, im science, and in 
their application to the affairs of daily 
life, the life of the masses. While all 
nations have shared, in a greater or less 
degree, in the progress and prosperity 
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HER INDUSTRIES* 


By ©. P. Austin, 


Citer oF BUREAY OF STATISTICS, DEPARTMENT ov Commekce AnD LAnoR 


Of the century, the United States has 
enjoyed an especially large share of 
both, arid trade o record of which her 
citinens may well be proud. 

To the first lecture of this series was 
assigned the story of the great natural 
Tesgurcey aml gdvuntages of the coun- 
try, atl to the second the history of the 
development of our great apricultural 
Tesoutces. ‘Hoth of these have been 
presented. + 

To me lins been assigued the subject 
of the industrial wealth of the nation, 
the development of the conditions which 
have made this the greatest manufact- 
uring as well as the greatest producing 
hation. 

And to subject could be more -wel- 
come, mote inspiring to the student of 
the development of our country and its 
materia) resources, Totrace the growth 
of our manniacturing interests from a 
total of soo million doliurs in 1810 to 
13,000 millionsin 1900, amd the advance 
of the United States from the bottom of 
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the list of great manufacturing uations 
to the very head of that list, is o task 
which Folly compensates the student, 
in a renewed admiration forthe history 
of our people and a renewed faith in 
their future. | 

‘The first attempt at acensus of mant- 
factures in the United States was tm 
tBio, when the total value was found 
to be. is round lérms, $200,000,0c0. 
The census figures of manufactures in 
(820 and 1430 were incomplete, but 
these of 1840 were about a half billion 
dollirs: those of 1850, about ane Inl- 
lion ; 1960, nearly two billions; 1870, 
ever four billions: 1880, about 514 bil- 
lions: 1890, more than g billions, and 
igo, 13 billions. The actual increase 
from decade to decade, still speaking i 
round terms, was: from 150 to 1She, 
nearly ane billion dollars; 1860 to 1870, 
over two billions; 1870 to 150, one bil- 
lion; 1880 to 1890, four billions, and 
i860 to 1900, 3% billions. In round 
terms, it may be said that the growth 
in the first half of the century was one 
billion, and in the ‘second half 12 bil- 
lions of collars. 

The slow growth in the first half of 
the century is due in part to the fact 
that a large share of the manufacturing 
was still performed in the household. 
While the fuctory system of manutact- 
ure began to take the place of that of 
the household In England inthe closing 
years of the 14th century, especially as 
related to textiles, it did not obtain a 
foothold in the United States until diur- 
ing the period of the embargo and the 
War of 1312, ami it was not until about 
1840 that it became general ; and as inte 
as the middle of the century a consid- 
erable share of the manufacturing was 
still carried on in the family or in the 
sinall shop by the aid of the family and 
apprentices, a6 distinguished from the 
factory with paid employes and the 
application of power, ‘Hence it is not 
surprising that the census of 18450 
showed manufactures amounting to but 
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one billion dollars’ value; while the 
chief canse for astonishment is the wot- 
derful growth which has occurred since 
that time—a growth fram one billion 
dollarsin 1830 to 13 billions in tgon, 

1 shall therefore confine my analysis 
of the growth of manufactyres and its 
eases chiefly to the last half of the 
century, and in this I rely largely wpon 
some Charts and diagrams, by the use 
of which the eve may ald the mind in 
readily comparing the relative figures 
which mark the stages of growth, 
Necessarily the figures of manufactures 
as a wlinle can only be stated at decen- 
nial. periods, for it is only by the ma- 
tional census that this great task of 
measuring the operations of the national 
workshopis undertaken, and 1 am proud 
to say that the United States takes this 
measurement much more effectively and 
more in detail than any other nation of 
the worid_ | 

Refore beginning this analysis, | will 
say in general terins that the censts 
figures show that the number of manu- 
facturing establishments hus grow 
from 123,025 in tSsoto 512,559, ar four 
times as many in }goo; the sums paid 
insalaries and wages, from $236,755.44 
to $2,932,521, 528, or 12 times as much 
asin 1840, ond the value of the mant- 
factures from $1,019,100,616 fo $13,- 
079,279,500, or 13 times a9 ntuch os in 
tS 9). . 

[t is proper to add that the figures of 
the total value of manufactures ore 
merely an aggregation of the values re- 
ported by all manufacturers, and as the 
products reported by one tHantifacturer 
often become the materials for use by 
others, the figures of the grand total are 
to that extent duplications. For ex- 
atuple, the leather reported a4 a manu 
facture by the tanner becomes the ma- 
terial used by the manufacturer of boots 
and shoes, and is asecond time reported 
by him in stating the value of the manu- 
jactures turned out. The yarn pro- 
duced by one manufacturer becomes 
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the manitfacturing material for the 
maker of cloth, and the cloth becomes 
the material used by the manufacturer 
of clothing, the value of the yarn. te- 
ing thus reported three times; and that 
of the cloth twice, in the final statement 
of the grand total of manufactures pro- 
duced. Hut as this custom has been 
followed in ench census it does not ma- 
terially affect the value of the figures 
for comparative purposes in abowing 
the prowth of the manufacturing imdus- 
try. Ot the other hand, the 
fact that values of manufactures 
haye greatly fallen since the 
earlier dates considered  inedli- 
cates that the actual inerease 
in quantity produced is even 
greater than thot indicated by 
the figures, which necessarily 
deal with values only, 

With this basis of necessary 
Statistical data 1 shall try to 
present the remaining facts and 
Minlvses in a manner in which 
the growth may be measured 
with the eye as well os the 
ear, and conclusions thus more 
readily reached as to the growth 
amd canse of this prowth, in 
which we all feel such a just 
pride. 


eo. L—VALUE OF MANTFAC- 
TORES OF THE USITeED 
SLATES, thio TO 1goo 


The length of the lines here 
presented indicotes the relative 
value of the manufactures of the 
United States in tSro and in 
each censts year, beginning with 
ayo. It will be observed that 
the first great increase was in the decade 
(hGc-1870: the second, from rk8e to 
itgoo. It is well known that the civil 
warconditions the exceptional home de- 
mand, and thedifficulties of importation 
prently stimtilated tianufacturing dur- 
Ing the peril 1860-1670, and the fuct 
that the production of :8;o0 was stated 
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inan inflated currency also probably ac- 
counts in some degree for the high figure 
of that year, and also for the fact that 
the apparent increase in the next decade 
wis smmll. The second great incrense, 
fram rSso toe roo, was dune to the open- 
ing of the interior by railways, by 
which the natural products were easily 
assembled for manufacture, the- great 
reduction in cost of transportation, the 
enormous investments of capital in tnan- 
ufacturing, and the application of labor- 


VALUE OF MANUFACTURES IN U.S. i8l0l900 


1 MELLOW OF DOLLARS 
or 
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saving machinery ta much which was 
formerly performed by hand, In the 
decade from 1890 to 1900 came the enor- 
TOS EXPANSION In our expurts of man- 
ufactures, from ¢§2 millions in 18o0 to 
433 millions in 1900, and the organiza- 
tion of great indostrial combinations 
by which cost of manufacturing and 
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handling was further reduced and pro- 
duction greatly stimulated. 
; Ls 
——s 
wo 2—INCREASE IN VALUE OF MANT- 
FACTURES, 1810 TO (Ago, ABLDIN EACH 
DECADE FROM 1840 TO tgoo 


This shows the actual incresse in the 
value of marinfactures reported in ench 
CENSUS VeuT, as cont pared with its pre- 
decessor, and confirms what has just 
been said relative to the growth it the 
decades 1860-1870 anil 188o0-18g0 and 
Lago- 1 gon, 


Noa. 3.—VALUE OF A AND PACTURES I'RER 
CAPITA, 1830 TO tga 


The very great increase in poptls- 
tion suggests, of itself, a great increase 
in manniacturing, and it is therefore 
proper to show the value per capita of 
the manufactures of the United States 
in eoch ceneus veor. It will be seen 
that the value of manufactures reported 
in 1810 and m8go-averaged about §25 
per capita, and are now about $170 per 
capita, or three times as much for énch 
individual at present as in 1860, four 
times as much as in 1850, and six times 
as much as in 1840. This indicates 
that the per capita value of munufact- 
ures consumed by the masses has in- 
creased ot obout this rate, as 97 per 
cent of the munnufactures are consumed 
at home, while the fact that prices have 
greatly fallen meanwhile indicates that 
the quantity consumed is probably five 
times as much perecapita as in ri6o-and 
ten times as much as in th4a, 


Nth, go NL MRR OF PERSONS Th BACH 
ion ENGAGED [IN SIANUPACTURISG 
AND AGRICULTURE, :S87o TO) too 


This shows the niimber of persons im 
each tooo engaped in manufacturing 
and agriculture, respectively, It will 
he seen that the oumber engaged im 
mantifacturing has increased from 535 
per thousand te 74 per thousand, an in- 
crease of 4o percent since TH7o, while 
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the number engaged in agricultnre has QIJMBER OF PERSONS IN EAGH 1000 ENGAGED 


decreased from 42 ta135 per thousatel, 
a decrease of 1244 per cent, in the same 
time, showing the trend of labor from 
gericulture to manufacturing, 


No. §.—TOTAL NUMBER OF PRESONS 
ENGAGED IN MANUPACTURES AND 
AGHICULTUREH, RESPECTIVELY, 87a 
TO) tooo 


While there is no desire to micasure 
the growth of tiannfacturing bt that 
of any other industry or make invidious 
comparisons, it seems not improper to 
call attention te the relative growth of 
the manufacturing imlustry as compared 
with agriculture, which was formerly 
considered the chief occupation of the 
people of the United States, and w hich 
still furmshes two-thirds of our enor- 
mous ¢xportations. This cingrraiii 
shows the actual incrense and percent- 
age of increase it the total number cf 
persons engaged in manufactures and 
agricniture respectively, and their teln- 
tive growth in the past 40 years. It 
will be seen that those engaged tn man- 
ufacture have increased from 2 millions 
to over 5%¢ millions, and those in agri- 
eolturé from about 6 oillions to 10% 
millions, and that while twice as niany 
persons are stil] engaged in agneulture 
asin manufacture, the relative growth 
has been much more ape in the man- 
ifactunng industry. The number en- 
guged in manufactures have nearly 
trebled, while the number engaged in 
agriculture has not quite dombled, 


No. &—VALOUE OF PRODUCTS (FF MAS 
UPACTVRIAG AND -AGHRICOLTURE, 
RESPECTIVELY, 1670 TO toon 


The relative growth on the part of 
manufactures has also been more rapid 
than that of agneculture, since manu- 
factures accuipy a comparatively new 
field, while agriculture had pretty well 
developed the most productive sections 
nrior to rhfo, since which the manu- 
factures have made their greatest gains, 
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VALUE OF PRODUCTS OF MANUFACTURE “WAGRICULTURE 


RESPECTIVELY IB7O7 1900 
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The increose in the value of manu- 
factured products from 1870 to Igoo 
Was 208 per cent, while that of agri- 
cultural products was 92 per cent, I 
present these ienrés of total values of 
manviactures arid agricultural prodacts 
respectively merely for the purpose of 
showing the relative growth rather than 
relative value of product. A: mere com- 
parison of the aggregate vale of man- 
tfactares with agprepate value of agri- 
coltoral products would manifestly do 
lnpiisticn to apriculture, siice, as al- 
teady explained], the statement of the 
gross value of manufactures contains 
many duplications, while there ure but 
few duplications 1 the statement of total 
products of agriculture. Gut a com- 
parison to show the relative growth of 
the two industries, or the percentage of 
growth in cach, seems not improper, 
aince the duplications of value in the 
of total manufactures hove 
existed in all census reports, and 4 fairly 
uccirate estimate of the percentage of 
growth may therefore be had for wse 
in comparing with the percentage of 
growth in agricuitural products. 

One especially interesting fact which 
the recent census developed is that our 
mannfacturing industry draws to per 
cent of its taw material from farms of 
the country and actually utilizes one- 
half of the agricultural products of the 
enuntry. The great cotton and woolen 
mantiacturing tmewstries obtain their 
raw matenal from the agnculturst, the 
maternal used by the manufacturer of 
leather originates on the farw or ranch, 
as tho aise those need in the -mannlacture 
of wines and ligiors, the tobacco man- 
niacturing titdustry, the milling and 
canning tulusiries, and various othe¢r 
hnes of manufacture. The censns esti- 
Tuites that So per cent of the raw material 
aed in manttactunne isthe product of 
agriculture. and that st: percent of the 
yvalne of the products of agriculture was 
purchased and used by the mantifact- 
trers of the country a8 raw material in 
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their manufacturing. This suggests 
the importunce of the manufacturing 
industry to the farmer, to say nothing of 
the market furnished him by nearly 6 
niillion people finding employment in 
the factories and workshops of the 
conntry. 


No, 2—VALUE OF M ANUFACTURES 
EXPORTED, rhoo Ti) 1g02 


[ want now to speak briefly of the 
effect of this increase in manufactures 
upon onr foreigt trade. Much has 
been said in recent years about the in- 
crease of our exports of manufactures, 
and quite justly, for the growth, es- 
pecially in the past decade, has been 
very great, The growth of the entire 
century, taken asa whole, has been re- 
markable, but especially so im the past 
decade, as will be seen from this dia- 
gram, which shows that the exportation 
af manufactures in rho was about two 
and one-half million dollars; in 140, 
tt Millions; in 1860, go millions; in 
i380, 1oz millions, and im 1r8g0, 151 
millions. but that in the short period 
from 1890 to rge2, only 12 years, the 
iicresse was nearly double that of the 
oo yeats from $00 to 1890, making the 
total exports of manufactures im 1q02 
4o3 million dollars. 


wo. 4—FfERR CENT WHICH. MANUPACT- 
UTRES FORMED OF IMPORTS AST) EX- 
PORTS. ao TO) tooo 


It is not so much, however, in the 
power to supply foreign markets in 
which our manufacturers have made 
their great record as in their complete 
control of the home market among 
So million prosperous people. ‘They 
have so fully supplied that market that 
they have steadily reduced the share 
which manufactures form of the im- 
ports, while they were also increasing 
the share which tmarufactures formed 
of the exports. This diagram shows 
the percentage which manufactures 
have formed of the imports and ex- 
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ports since 1820. The share which 
they formed of the imports has atenclily 
decreised, from 44.9 per cent im 1620 
to 16.6 per cent in 1902, and the shore 
which they form of the exports has 
steadily increased from 7% per cent m 
(820 to go. per cent m rgo2 
Noi. DISTRIBUTION. {i MANUE ACT. 
(RES EXINOERTE 7 
on = 
Before leuving this subject, you will 
perhaps be interested to know what be- 
comes of the manufactures which are 


PER CENT WHICH MANUFACTURES FORMED OF 


IMPORTS “EXPORTS. IB20 1902 
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exported from the United States, This 
diagram shows the distribution of man- 
nfactores by prand divisions. Vou will 
see that fully one-half of the mann- 
factures exported goes to Etrope, the 
rreatest manufacturing center of the 
world, Of the 4to million dollars’ 
worth of muonnufactures exported im 
1901, 215 millions walue went to En- 
rope, gf millions to North America 
other than the United States, 33 mil- 
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lioms to Asia, 29 millions te Oceania, 
27 tolllions to Sonth Aimerica, ond to 
millions to Afrien, 


No 1o—VALVEH OF MANTPFACTURERS' 

RAW MATERIAL IMPORTED AST PER 
| CENT WHICH [Tf FORMED OF TOTAL 
' TRPORTS, thao TO igca 


Sull another effect of this growth of 
ourmantufactures has been an increasing 
demand for the class of manufacturing 
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the tiat rematkahle growth has been 
in the vears since 1890, the total having 
increased from 78 millions in foo to 
327 millions in tgo2, the gain in the 12 
years since foo being wearly equal to 
that of the 7o years from 1820 to 1490, 
From the secon! group ofl lines it will 
be-seen that manufacturers’ raw mate- 
nals, which formed léessthan 6 percent 
of the imports in 1820, now fonn 36 per 
cent of the greatly increased total. 


DISTRIBUTION OF EXPORTS OF MANUFACTURES 
IN 1901. 
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material which we do uot produce at 
hotne, such as fibers, rubber, silk. tin, 
chemicals and mony other articles. This 
diagram shows the increase of mant- 
facturers’ raw materials imported since 
20. It will be seen that their total 
importation grew from 3 mallon dollars 
in £820 to Gt oitllions in 1860, then 
suddenly increased to r6o millions in 
840 and 178 millions in i8qo0- but that 


yO. itL.—RELATIVE VALUE HF MANT.- 
FACTURERS' MATERIAL AND ALL 
UTHER IMPORTATIONS, rigo TO Poo 


This shows the valoe of manufactur- 
ers’ mater aliimported int 1290, 1900, and 
1902, and compates its value with that 
of all other imports, It will be seen 
that while manufacturers’ materia) in- 
creased, the other imports decreased, 
Manufacturers’ matenal increased from 
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VALUE OF MANUFACTURERS RAW MATERIAL 
IMPORTED PER CENT WHICH IT FORMED 
OF TOTAL IMPORTS, (B20 1902. 
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265 millions to 420 millious, while thre 
other impertations decreased from 524 
millions to 480 millions 


So. da.—GROWTH OF DOMESTIC EX- 
PORTS. AND SHARE WHICH MANU- 
FACTURES FORMED OF THE SAME, 
TayO-Tgot 


In this HWiwstration the broken por- 
tion of the lines indicates the share which 
maniufatures fortied of the grand. total, 
The diagram covers only "sie period 
front 1870 to 1gc0r. A more extended 
siateinent. however, would show thatex- 
ports of domestic manufactures formed 
in 1800 hut 7.8 percent of the total ex- 
ports, and amounted to but 2% million 
dollars: and that the growth to the first 
half of the century was extremely slow, 
having reached only o7ls rv thieneus int 


1850 and forming but 13 per cent of the 


total exports In t875 the exports of 
manufactures amounted ta q2%4 million 
dollars aud formed 16.5 per cent of the 


mor 


total exports, and in 1:goo were 434 mul- 
lions om formed 36.6 per cent of the 
total exports. In. tgog they were 4o3 
millions ty value ard formed $9.7 per 
cent of the total, the reduction in (902 
as compared with tqoo being chiefly due 
tothe excessive home deniand for certain 
fines of manufacture, notably iron ond 
éteel, 


No, th—GROWTH OF EXPORTS. OP 
MANUIUFACTURES, AND SHARE WHICH 
IRON AND STHEL PORMED OF THE 
SAME, thyo-hgnt 


In this ithustration the broken lines 
show the share which tron and steel 
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formed of the total mantfactures ex- 
ported in each year from 1870 to 1901. 
The growth in the exportation of tron 
and steel mantfactutes has been phe- 
arene rapid, the total value of tron 
amd steel exported being less than two 
million dollars im 850, 9 millions in 
1h75, and r22 nllions in 1gén, 
fecal year igos the total was 9644 mil- 
lions, the reduction compared with 1900 
being dic, as olrendy indicated, to the 
unistal home demand for tron and steel 
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munifactires for use in domestic indus- 

tries, this demand being so great that 

the inppartations of iron ond steel 

igo3 exceed by far those of any vear in 

the list decade 

NO. t—EARTORTS OFF MAND FACTURES 
OF [RON AND STEEL FROM 18 *0 TO 
age 


This iste ation shows the growth in 
exports of iron and steel manufactures 


For the 


coal, 
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duting the period from r&70 to. 1go0r, 
amid ilustrates the statements already 
tie regarding the very tapid prowth 
in this class of ourmanufactures, The 
United States has in recent years be- 
come the world's largest producer of 
iron ore aid pig iroti, her total produe- 
tion of pig trom in 19ga2 exeveding that 
of the United Kingdom, Germany, at 
Hel rinni. 


mi. t§.— PROGRESS IN THE PEECIPAL 
MANTI iFACTURING INDUSTRIES FROM 
thy FP) igat 


‘This diagram isintended to illustrate © 
the growth in the production of the 
great mrticles which enter into mant- 
factures, such as pig iron, cotton, arid 
The growth of coal production 
was rt 32 million toms ity 1840 to 
261 millions im rgor; of pig irom, ‘fram 
1,665,000 tons in mSzo to 15,87g,000 
tons in tgor, and over (8 millions in 
1902. The growthof cotton manufact- 
ured at home was from 547,000 bales to 
3.547.000 ales. “The importation of the 
principal raw nuiterials for wsein mann- 
facturing increased from 20 million dol- 
lars im Th7o0. to 176 millions in 1901— 
all ilustrating the rapid growth in the 
manntactuting industries of the United 
States. The caqutal employed in manu- 
facturing isshown bythe census of zo 
at 2,118 million dollars, and that of 1600 
atg,s74 millions, and the Walie of mut 
factures timed out in rk70, 4,232 mil- 
homs, andin mon, 4,040 tillions, 

Having vow shown the growth in 
manufactures compared with conditions 
In our own country at the begmning of 
the century, | want to sav a few words 
shout the grawth of trointfactores in the 
United States compared with the growth 
in other countries, especially those erent 
ftannfactiring countries of Europe— 
France, Germany, and the United King- 
dom. ‘These three countries produce 
practically two-thirds of the manufact- 
ures of all Europe, and therefore it 
SEES Uitecessary to take Into consider- 
ation in this study the other and smaller 


TOTAL VALUE OF MANUFACTURES 
ERPORTED, 1/0 T0190), AND THE 
SHARE WHICH IRON AND STEEL 
FORMED GF THAT TOTAL 
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countries. Curonusiy, even these old 
and well developed countries do not take 
os complete a census of tranufactures as 
dors the United States, and oa compari- 
aon of growth year by year or even 
decade by decade is difficult. That dis- 
tinguished statistician, the late Mr Mtul- 
hall, however, mode shortly belore his 


death some curefal calenlahons-on the 


value of the manufactures of the prin- 
cipal countries of the world, especially 
these of Hurope, at various dates, and 
these are pencrally accepted os the best 
available information on this silyject. 
[ shall now show vou by the same pro- 
cess which I have applied in the stuily 
af our own figures his statement of the 
value of mannfactures in France, Ger- 
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many, and the United Kingdom from 
ao to the close of the century, com- 
paring their growth with that of the 
Limted States, 


No, 16.—VALUE OF MANUFACTURES IN 
FRANCE; GHEMANY, THE UNITED 
KINGDOM, ANDTHE UNITED STATES, 
isto, roo, Tae, AND Tog] 


In the four groups af line: shown vou 
in this diagram is presented Mr Mul 
hall’s statement of the relative yaluc 
of mannfactures produced in the four 
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countries, France, Germany, the Tinited 
Kingdom, and the United States, at the 
four dates which I have named, 18yo, 
1460, 1888, and 1894, the term “'Ger- 
many’ applying in the eartier periods 
to those States now included in the Ger- 
min Empire. The first group of lines 
indicates the value of the manufactures 
of each of the towr comntries in rRgo 9s 
shown hy Mr Mulhall’s figures, ar- 
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of lines J have retained the same scale 
of meastrement per million used in the 
first yrowp, and the same relative posi- 
tion for eachof the countries. [nh th6n 
vou will note that the United stoles 
had almest overtaken Germany and 
France, and thattts manufactures were 
about two-thinis in value those of the 
United Kingdom. In 1888 the United 
states had outstripped all of her com 
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ranged in the order of magnitude, the 
United States the smallest, 467 million 
dollars, the Ruropean countries follow- 
ing in the order, Germany, France, 
Linitel Kingdom. It will be seen that 
In a8go the value of mannfactures in 
the Untted States was less than one- 
third of those of Germany or Frauce, 
atid less thon one-fourth of those of the 
United Kingdom. In the other groups 


‘ petitors in the race, the value of her 


maniiactires, as will be teadily seen, 
being mire than these of France and 
Genmmany combined and nearly twice as 
great as those of the United Kingdom, 
In roy, 05 will be seen by a glance at 
the final group of lines, the United 
States made still greater gains over her 
competitors, the value of her manu- 
factures in that year being nearly as 
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great as those of France, Germany. and 


the United Kingdom combined. 


No. 17.—GROWTH OF MAST PACTURES 
[IN PRASCE, GERMASY, THE UNITED 
KINGDOM, AST) THE UNITED STATES, 
Thyga to 1p 


Before leaving this subject it muy be 
interesting to mote the actual rate of 
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but not rapid, the increase bemg trom 
© fay, coe, OM in i Ba bi Sy CCM), Coc, Cac 
in 184, an increase of 5a percent. In 
the case of Gennany the growth wus 
more rapii—trom §1,,54,000,000 fo 
£7. 359.000,000, an increase of 126 per 
cent. In the United Kingdom the 
growth was at about the same mite as 
that of Germany—from £1,$43,000,000 


VALUE OF MANUFACTURES IN FRANCL, GERMANY, UNITED KINGDOM 


AND UNITED STATES, 1840, 16601888, 1894. 
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growth in manufactures in each of the 
font countries which have just been 
discussed, and | present m this diagram 
lines and figures which will show to the 
eve the actual growth im cach conntry 
at the dates abeady named, The first 
group of lines relates to France, the 
secon to Germany, the third to the 
United Kingdom, and the fourth es 
Linited States. In eraice it will | 
seen that the growth has beens Take, 


| 


tO $4,253,000,000, also n gain of 126 
per cent. In the Umited States the 
growth, it will be seen, was far mote 
rapil than that of other countric:— 
irom $4367 00, O05 in 1840 to &9,495,- 
000,000 in THg4g, a growth of nearly 
2,000 per cent. In other words, the 
manufactures of France in 1894 were 
scarcely double thase of 840; those of 
Germany, ncoriy two and o half times 
as preat asin 1840; those of the United 


qi4 THe 


Kingdom, neatly two and a half times 
a preat as in th4o, and those of the 


Uattted States practically twenty times 


as-prent as in 140, 

The catises of out rapil growth in 
imnufactures, as octipared with these 
Ruropenn ootuntries, are wot difficult to 
hod. The § preat articles which enter 
most largely into the manufacturing 
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the United Kingdom was the largest 
prafucer of pig tron; today we have 
not only far surpassed that country in 
the production-of iron, but in 1902 our 
procuction of pig iron actually exceeded 
the combined production of the three 
Prentest pig- iron- producing countries af 
Eurnpe—the United Kingdom, Ger- 
many, and Belyium—and our protluc- 


— 


7022 


+265 
a9 
2 
Laa3 


iH ‘60 80 ‘94 £444 


Pek a tp ae. Pf NITE Dold f ES. 


DLA ea So 


industries today are iron, wood, copper, 
cotton, mil coal, the latter being the 
Lmportant and necessary factor in trans 
forming the others inte manufactures, 
In each of these great requirements of 
manniacturing the United States has 
larger known supplies than any other 
country of the world, and better trans- 
portation facilites for assembling them 
for mantifactiting. A few years ago 


tion of steel exceeds that of other coun 
tries inalke proportion. Our production 
ol THe iron has grow from lessthan om 
million toms in 1865 to over 17 millions 
in roo2, and of steel from 20 thousand 
totein ©8067 to over +3 million tons in 
got, Of copper the United States-now 
proeluces one-half that of the entire 
world, our production of copper having 
grown fieam less than 1,000 tons in 
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1850. to-270 thousand tons in goo, Of 
cotton, another important factor in 
mannfacturing, oot production has 
grown from three million bales in 170 
loan average of more than ten million 
bales per annom during the last five 
years, and the United States now pro- 
duces three-fourths of the cotten of the 
world and turns one-third of thut pro- 
coctinthe muaniitactures, Of tober the 
United States is the world's lorgest pro- 
ducer, Of coal, for use in assembling 
and transforming these articles into 
monufactures; the United States now 
produces more than any other country, 
her production having grown from 32 
million Joug tons in riyo to 261 millions 
in toot. In transportation facilities, by 
which these products are assembled for 
manufacturing, railways bayve prown 
from 30,000 niles in 185f to ton,co0 
miles in igo2, ond ate now two-fifths 
those of the entire world, Vessels pass- 
ing through the Sault Ste, Mare canal 
have tnereased from too thousand tons 
register 1 in 1854 to 25 million tons Tez- 
ister i 19027, Gr neatly 20 times that 
passing through the Suez canal; and 
freight rates have fallen to about one- 
hfth those of 1560 ond less thon half 
those of 188a, 

These comparisons of the growth in 
the production of the great staples re 
gtured for manufacturing may be more 
readily and interestingly presented by 
same sinple diagrams slowing the rela- 
tive growth in production in the United 
States and these conntries which may 
be considered tnany degree our com- 
pelitors, 


nO, 18—GROWTH OF COAL. PRODI. 
TION IX THE UNITED STATES, 
UNITED KISCDOM, AND GURMANY, 
75 TO ioot 


One of the important causes of the 
growth of our manutacturing is our 
plentiful coal supply and the ease with 
which itisprodnced, Thelnited States 
now actually produces one-third of the 


Hee Ixpusreres re 


entire coal supply of the world. The 
United Stites, the Umted Kingdom, 
and Germany produce three-fourths of 
the coal of the world, and I show 
in this diagram the growth of coal 
production in cach of these three conun- 
tries from thvstorgot., It will be seen 
that the United States and Germany 
started abreast. im. 18755 with a prodiuc- 
tion of about 50 million tans each, but 
far below the United Kingdom, which 


(COAL PRODUCTION OF GERMANY, UNITED KINGDOM “WUKITED STATES 
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produced about 135 milion tons. The 
United States advanced much more rap- 
ily than Germany, and in 1598 passed 
the United Kingdom, and is now suifi- 
ciently in the lead to asstire that she 
will continue the greatest coal-prodtie- 
ing country of the world. This asser- 
tion is fully justified by the fact that 
the area of owr coal fields is 10 times as 
great as those of all Europe, and they 
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are only equaled im area by those of 
Ching, which must remain undeveloped 
until transportation facilities make their 
supplies available. 


No, ig—(OAL PRODUCTION OF THE 
WORLT), thto-190r 


This diagram shows the growth im 
coal production of the world from 1870 
to rgot. The frst pair of lines shows 
the production of Germany in 1rézo and 
ior respectively, the second pair the 
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fo. 20— Poo PRODUCTION OF THE 
UNITED STATES COMPARED WITH 
THAT OF THE UNITED KISGDOM 
ANT GERMANY 


An equally important factor in mutt. 
facturing is the supply of iron ond steel, 
I have alteady told you that the United 
States produces one-third of the con] 
of the world, and I may now sdd thot 
ahe nee 30 per cent, ar nearly one- 
third, of the iron ore of the world. Of 
iron and steel, os-of coal, the three great 
praducing tutions of the world ore the 
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United Kingilom, the third pair the 
United States, and the fourth pair the 
remainder of the world, Lu the second 
group of lines is shown the increase tn 
production from i87o te igor in Ger- 
many, the United Kingdom, the United 
States, and the remainder of the world, 

It will be seen that the gain of the 
United States in that time was equal to 
that of Germany and the United King- 

dom combined. 


United States, the United Kingdon, 
and Germany. This diagram shows 
the growth of pig-iron production in 
the United States, United Kingdom, 
anil Germany since r8s7. It will be 
seen that the United States and Ger- 
many started abreast in 1877, far below 
the United Kingdom, and that in tga1 
the Umted Kingdom and Gennany were 
about eatal, but with the United States 
80 far-above them that ber outpot was 
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actually equal to the combined produe- Pil IRON PROQUCTION Of GEAMANY, UNITED KINGODM SUNITLS STAILS 


tion of the United Kingdom and Ger- 
many, amd in peo2 wos equal to both 
these countries, with Belgium thrown 
in for goo! measure. 


No. 2.—STHEL PRODUCTION OF THE 
UNITED STATES, UNITED KINGDOM, 
AND GERMANY, 1477 TO 2901 


In stee) production the progress of 
the United States has been even mote 
striking, compared with thatof her chief 
couipetitors, than in irom oricoal, The 
United States, United Kingdom, and 
Cermuny, it will be seen from this din- 
gram, started nearly abreast in 1877, 
but the United States so far surpassed 
them that her production of steel is now 
not only greater than that of both com- 
bined, but is actually 44 percent of that 
of the entire world. 


No. 2—COPPER FRODUCTION OF THE 
UNITED STATES COMPARED WITH 
THAT OF UTHHE COUNTEIES 


Copper, which was always an im- 
portant metal, has become especially so 
if the recent veurs in which the use of 
electricity hasso marvelously increased ; 
and. asthe demand for copperincreased, 
the supply of the United States has so 
increased that she has- not only out- 
stripped all her rivals, but now produces 
one-half the copper of the world. The 
four principal copper-producing comn- 
tries are: United States, Spain, Chile, 
andl Japan. Ti will be seen from this 
diagram that while all these comitrics 
were nearly abreast in production in 
1893, at the beginning of the world’s 
great demand for copper, the United 
Stutes immediately began her upward 
movement in production, while the other 
countries have made little change m 
their output. Asa result we pow pro- 
duce as much copper iL all the other 
countries of the world combined. 


No: 23-—COTTON PRODUCTION OF THE 
WORLD, AND SHARE OF THE UNITED 
STATES IN THAT PRODUCTION 


Another extremely important factor 
intmanifactuning is cotton, Of this the 
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COPPER PRODUCTION OF GERMANY. SPAIN JAPAN AND THE 


UNITED STATES J8837e 1901. 
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United States produces practically three- 
fourths ol the world's entire supply, and 
hasdoubled her production since 1880, 
and shown an ability todouble the pres- 
ent product if the world demands it, 
This dingram shows the world's pro- 
duction of cottouin 102. The first line 
is forall of America south of the United 
States ; the second, Africa; the third, 
Asia: antl the fourth, the United States. 
The second group of lines shows the 
production of the United Statesin 1870, 
ia8o, igo, and moc, indicating the 
growth of production in response to the 
world's demands, | 


No. 2.—-RALLWAYS OF THE tNTTED 
STATES ANT) EUROPE, 1iso-1gc9 


While the production of taw materials 
isan important factorin manufacturing, 
the power of quickly and cheaply as- 
senibling those miuitenals for actual man- 
ifacturing and of distributing them after 
naniiacture is anotherimportant factor, 
and in this the United States surpasses 
all other mations. In this diagram. I 
compare the railways of the United 
Stites nol merely with those of a single 
country, but with those of all Europe. 
In 1850 our rathways were two-thirds as 
great in length os those of Europe ; in 
1570, five-sixths as preat: m 1880, nine 
tenths, and: iti Repo2 they actually ex- 
cteded those of all Europe by 12 per 
cent. The second group of lines shows 
the relative railway mileace of the 
Utited States im 18460, 18706, 1380, and 
wor, and indicates the rapidity. of 
rrowtht, 

I have bow shown you, first, the m- 
cTease in production of matntfactures ; 
second, the increase in. production of 
Taw maternal, and, third, the increase 
of transportation facilites. “These three 
facts suggest that probably the manu- 
facturing industries have extended far 
into the interior of the country, and 
especially to those sections where the 
raw material or the coal is produced, 
and an examination of the records of 
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the censtis shows that thisis true. We 
ate accustomed to think of the New 
England and Middle States as the chief 
seat of the miantfucturing industries, 
and it is rather surprising to know that 
the center of the manufactunng indus 
tries has steadily moved westward ontil 
it is now located in the State of Ohio. 

It is equally surprising to know that 
Ohio ranks first of all the States of the 
Union in the manufacture of carriages 
and wagons and of clay products, und 
secoml int agricultural implements and 
if iron anid stee] manufactures. [lines 
holds first rank in the manufacture of 
agricultural implenjents, cars, bicycles, 
nnd distilled liquors.and second tm mens 
clothing, furniture, wiusical instroments, 
soap, and candles. Wisconsin ranks 
first in lumber and timber production, 
Minnesota first in flour manufacturing, 
Miissoort first in the manufacture of 
tobacco, Texas first in the muntifacture 
of cotton-seed of] cake, Colorado first 
in lead, and California first in explo- 
sives, wines, amd preserved fruits. The 
vanes mannfacturing ifnterests: have 
extended far into the interior of the 
country, and in some cases across the 
entire continent. 

While the plentiful supply of raw 
materials ail tnexcelied facilitie: for 
assembling thei are perhaps the most 
striking among the canses of otir manu- 
facturing suecess, we must add another 
factor, the strenuousnessof inbor, Thus 
is one Which we, as Amencans, scarcely 

appreciate, because it is o condition to 
witch we have always been accustomed; 
but that it has been an important factor 
in our-suceess over other nations is evi: 
denced by the attention which it receives 
from Tepresentative men of other coun- 
tries who have studied our success and 
sought to learn its conse. Mr J. 5, 
Jeans, secretary of the British Iron 
Trade Association, who recently accom- 
panied a commission of iron and steel 
mantifacturers sent to the United States 
to study conditions here, in his. report 
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saves: “‘One of the notable character- 
istics of the principal cities and indtts- 
trial centers of the United States is the 
comparative absence of a leisured class, 
The typical American appears to hye 
only to work, and to work at something 
that will he a life-long career of usefiul- 
ness: to himself and the community, 
Every man, however rich, must have a 
calling in the United States.'' Mr Lud- 


MILES OF RAILWAY IN THE U.S. EUROPE 


i650, 1870, BBO, 1902. 
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wig Max Goldberger, of Berlin, Royal 
Privy Councillor of Cormumerce and metn- 
ber of the Imperial German Consultative 
Hoard for Commercial Measures, who 
visited the United States in tooz, spend- 
mg some cight months: studving our 
commerciil conditions, saves: ‘A sort of 
fanaticism for work seems to have taken 
hold of men in the United States. Labor 
Is 80 intetise 1n the centers of industry 
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that, barring sleep, it scarcely permits 
of any other recrention, and for that 
frenson pluces of pleasure, if we except 
large towns, are very rare. The fanati- 
cal desire for work, of which I have just 
spoken, begins in early youth, and 
almost as young as the industries of the 
country are the leaders of large enter- 
prises, many ot them mere boys. Onthe 
other hand, there are few men who stop 
work and retire to live on theiri inconEs, 
even. when they have earned millions.”’ 
One other cause of dur growth in 
production—and it is the last one which 
shall suggest—is the greatness, the 
physical grentness, of our coumtry. 
We do not realize, I think, how big we 
have grown, We prowlly compare the 
growth of our manufacturing or exports 
with that of the United Kingdom, for 
example; but we do not, apparently, 
stop to consider that the aren of Eng- 
land is less than that of the State of 
Kansas, and that of the entire United 
Kingdom less than that of Koanss andl 
Nebraska combined, When we com- 
ate otir own conditions with those of 
ranee, we forget that its area is less 
than that of our two Territories of Ari- 
zona and New Mexico combined, We 
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look with complacency upon the figures 
which compare our growth in manu- 
factures, commerce, aml population 
with thato? Germany, but overlook the 
fact that all of the German Empire is 
smaller than our shigie State of ‘Texas, 
The area.of the Thirteen Colonies, os 
defined by the Peace Treaty of 1783, 
wasequal to that of the present United 
Kingdom, France, Germany, Norway, 
and Sweilen, whose combined popula- 
tion totay is 143 millions: The aren 
added by the Louisiana Purchase is 
greater than the present area of Spain, 
Fortugal, Italy, Austria, Hungary, and 
all of the Balkan States, with a com- 
bined population of 145 millions. The 
area added by the Florida Purchase is 
more than that of the present Denmark, 
Netherlands, Helgium, and Switzer- 
land, whose population today is 18 mil- 
lions: The combined area of the Texan, 
Mexican, Oregon, and Alaskan addi- 
tions is nearly equal to that of all Euro- 

in Russia, whose present population 
is to6 millions, Thus, our present area, 
including Alaska, may be said to prac- 
tically equal that of all Europe, whose: 
population is in round terms goo mil- 
Hons-of people, 


THE INTRODUCTION OF THE MANGO 


(HE great popularity of the 
mince among the natives of the 
Tropics, who in most places pre- 

fer the fruit to the orange or banana, 
retently led the U, 5. Depurtment of 
Agriculture to stindy the Mano with a 
view of ascertaining whether it might 
not be made as popular among the peo- 
ple of the United States as. the orange 
and banana, Great quantities of man- 
foes ate prowt in Porto Rico, and it 
occurred to the Department that if the 
fruit was such as wotld find favor 
among the American people, a profit- 
able industry might be started on the 


island in exporting mangoes to the 
United States. Mr G. N. Collins, a 
specialist of the Department, Was «lis- 
patched to Porto Rico to investigate 
the question. He found the mango 
one of the most common fruits in. the 
island, and during the season when it 
is Tipe, May to August, caten in larger 
quantities than any others, with the 
possible exception of the banana, which 
ig use more as a Veretable and cooked 
in one form or other. Unfortunately, 
tiost of the mangoes at present grown 
in Porto Rico are, however, too fibrous 
and coarse to ever become popular in 
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the United Stutes. The best varieties, 
which are rich and delicate, are seatce 
at present; but Mr Collins believes that 
it a very short time, with more care in 
the cultivation of the tree-and with the 
introduction of new varieties of mango, 
great quantities of the finest fruit cat 
be grown and shipped to this country, 

He believes that the fruit would soon 
become iniineraely popular aid equal, 

if not surpass in popularity, both the 
orange and lumnutin, 

Mr Collins’ report to the Department 
of Agriculture” hus recently been pub- 
lished, und from it the following notes 
are taken ; 

Though European residents in the 
Tropics almost universally mcguire a 
fondness for the mango, and in England 
the demand for it is steadil y increasing, 
it having been found possible to make 
inportations fram India, notwithstand- 
ing the great distunce, the mango is as 
yet littl: knows in the United States, 
having been reprecented in our markets 
only by fruit of inferior varieties. These 
RIVE No stigeestion of the qualities of 
the better sorts, and tend rather to dis- 
comrage than to incresse the demand, 
If an effort similar to that which brought 
the banana into favor in the United 
states } could place an adequate sup- 
ply of good mangoes before the public, 
there is no apparent reason why this 
new tropical fruit should not repeat the 
history of its now popular predecessor: 

A. taste for mangoes hasin most peo- 
ple to be cultivated; but once acquired, 
itis like a taste for dlives, and becenes 
nimost aecraying.! The milder flavored 


oe The bat eo in Forte Rird.*" a 
Collings, Departmneat of Auiauilhiive: Neth 
of Flant fn uvirr, Hulletin No. 25. 

(The hutiats was first totrencel on a large 
ecole inte the United States by a steamality 
line which branght ferent monte of re 
from the Weat ind was nol confilence 
it the latent popularity of the fruit that in- 

diced thn steuniship line to bring the hanauas 
over, » Date a last effort to get frelwht for its 
WeReat 
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varicties, in which no taste of turpentine 
is to be detected. are usually enjoyed 
even by the novice, bot after one be- 
comes familiar with the fruit « slight 
taste of turpentine ceases to be disagree- 
able, The fiber, however, that exists 
in the poorer varieties is an unmitigated 
evil, and renders the eating of a mango 
a series operation. Persons forming 
their opinion of the fruit from these poor 
varieties usually indarme the proverbial 
statement that the manpois “‘ 9 mass of 
tow saturated with turpentine: '' but 
these acquainted with the fruit at its 
best are almost unanimously enthusi- 
astic in their praise. Elphinstone, the 
historian of India, says: 

oT be gro is the best fruit of India, 
at once rich and delicate, and ‘all other 
friits are comparatively inutpid besice 
its intensity of tuste. There is sonne- 
thing init thit is nothing less than vo- 
Tipton.” 

Good mangoes are produced i in Amer- 
ica, but as yet in such small quantity 
that few persons have had an opporty- 
nity to taste ony bot inferior fruit, 
Sample lots of the more common and 
poorer warietles are frequently shipped 
to northern markets, and have doubtless 
done much to hinder the growth of the 
trade. A first impression isvery Insting, 
and tirstinipressions of the mango based 
an such fruit are likely to be anything 
but favorable. Asan example, mangoes 
are frequently to be found in the Wash- 
ington murket, but we have never seen 
ove that could’ be called good, even in 
comparison with the Porto Rican {rnit. 

This impression will doubtless be dif- 
ficult to aiapelt but if really good man- 
goes oot be placed in the markets 
theirincrense in po pular favor would be 
certain aml the growing of mangoes 
hight become a profitable pursuit. 

In spite of the fact that in all mango- 
producing countries the natives consider 
the froit wholesome and perfectly safe, 
prejudice against it exists among some 
tilitary officials and others, who con- 
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demn the fruit as positively dangerous, 
Manin, the Spanish war this prejucice 
Was so strong ‘that the soldiers in Porto 
Rico were prohilited from eating the 
mango, and many beautiful trees were 
cut down. This prejudice probabl; 
arose from eating the fruit when tne ripe 
in which state, like most other frutts 
itis unwholesome. 

In some parts of India the tatives at 
One seis Of the year iy i olmost excli- 
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sively On Inangies, apparently 
without harm <An extract 
irom ‘the Pharmacographia 
Indica, in Watt's Hietionss ry’, 
describes the fruit as °' invig- 
ornting and refreshing. fat- 
tening, and slightly lnxative 
and diuretic.”’ 

The mango tree (14 
rieied-) YATES in heiphe. ac- 
cording ta the vanety, from 
littl: more than a bush to a 
tree Soto 70 feet high. with 
a tronk 6 to 10 feet high and 
2 feet ar more in cllaméter, 
The leaves ore lanceolate, 
about 1 foot in length, taper- 
me gradnally to a nary 
point, with a smooth, shining 
The young leaves 
ate first pink, then red. before 
titning gtéen. The top 1s 
rounded and very dense. The 
bark is gray ond smooth, The 
Howers are small, reddish- 
white, or vellinvish, borne in 
large upright racemes. The 
fruit varies greatly, accord- 
ie tothe variety, In some 
kinds It is ot nore that 2 or 
3 Inches 1 preatest diamet ter, 
while others are three or four 
tres that size, some welch: 
ing as much a6 4 pounds. In 
form they vary from nearly 
aspherical te long:amd marrow 
like a cucumber, straight or 
crooked. The most common 
varieties are ustally from 2 
to go inches tm leneth, more or less 
kidney-shaped, With the ‘‘nak’’ of 
Belgian ic point tore of less proceed, 
In. color they may be green, yellow, 
or red. In composition the difference 
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is tio less protetnced. In some the 
seed 18 larce and the thin flesh be- 
tween it and the skin consists slmest 


entirely of fiber attached to the seed, 
while in others the seed i4-small, and 


in some so tearly aborted that it ts 
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easily cut with a knife. In the best 
varieties the fiber is altnost entirely 
wanting and the entire fruit consists of 
amass of juicy, usually orange-colored 

Te Anacardiacer, ta whith the 
mango belongs, include also the tiur- 
penline tree (/¥slacia ferehintiws), the 
original sotirce Of turpentine, and it 
seems not at all unlikely that the char- 
acteristic odor of the mango is in real- 
ity due to the presence of turpentine 
or some closely allied substance: Ex- 
ndations of a transparen 


rent resinous sub-. 


stumce similar to that of the turpentine 
tree are frequently to be noticed in the 
mango. 

The mango ( Warngijera indica) is said 
by De Candolle to be native in South 
Asin or the Malsy Archipelago, and re- 
cent authors report it as wild in the 
forests of Ceylon and the regions at the 
base of the Himalayas, especially to- 
ward the east, at an altitude of from 
1,000 to 2,000 feet. ! 
ancient, as shown by references in San- 
skrit mythology and ancient Hinds folk- 
lore, 

For so old and so useftil a plant, its 
distribution was ae ee limited 
nntil historic times. To the west it had 
not passed the Red Sea, being unknown 
in Egypt, while to the east it had ap- 
parently not reached the isiands of the 
Pacife, ‘Thespeciesis not well adapted 
for distribution by natural agencies, and 
mat has probably been chiefly responst- 
ble for its dissemination. 

In the New World it seems to. have 
been frst introduced into Brazil. al- 
though it is not known at what date. 

The tango i now a common fruit 
throughout the Tropica of the world. 
It has been developed to the highest 
state of perfection in its home in India, 
where the number of well-marked va- 
rieties is enormous, Mr Maries, of 
Durbhungah, has collected over S00 
varieties, roo of which he characterizes 
as good, Thirty-four of these varieties 


seedling variety. 


Its culture is very 
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he deseribes in Watt's Dictionary of 
Economic Products. of India. Ceylon 
is. aleo famous for its mangoes. Hoth 
the east and the west coasts of Africa 
brave several good varieties. In Aus- 
tralia the culture is fast increasing, and 
it hids fair to become one of the most 
popular fruits, One very fine variety 
15 snid to exist in the island. of St Helena, 
The mango is the most highly prized 
fruit of Guam, where there is a fine 
Its cultivation im that 
island is, however, not a success, owing 
probably to the thin soil, which affords 
such a shallow footing that the Lurn- 
canes uproot the trees in all exposed 
localities. In the Hawniian Islands 
Mr William C. Stubbs * reports; ‘*‘The 
mango is receiving perhaps more atten- 
tion just now than any other frit. As 
many as twelve or fifteen varieties have 
already been introduced, It is a de- 
licious fruit, and decidedly ornamental 
in any ground." In the New World, 
Trinidad and Jamaica have the largest 
collections, althongh the drier regions 
of Central America and Mexico inay he 
found to offer better seedling varteties: 

In spite of the many discouraging 
frosts that huve visited Flonda, planters 
of that state are actively engaged in 
propagating good varieties by bidding, 
grafting, and inarching, and, if visited 
with no further misfortune, will in o 
few years produce considerable quat- 
tities of high-prade fruit. 

The mango will grow in a variety of 
conditions, and it seems to have little 
preference asto soil, the most important 
requirement beitig-a deep soil that is 
wellilrained. As to climate. it is much 
more exacting, oid the foct that the 
tree may thrive well in a given locality 
and yet fail to produce fruit should be 
kept alwaysin mind. The mango will 
be prolific only in regions subjected ta a 


* Bull No, 5, Offee of Experiment Stations, 
U.S. Departineot of Agriculture, Report on 
the Agricultural Resources and Capabilities of 
Hawadil, 7,40 
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Mango Fork (foll sive) 





Alangro Frit showing 


consitlerable dry season, On the moist north side of Parto 
Rico the trees grow luxurantiy, but they are nol nearly 
so prolific, mor is the frit of such 
dry south side; and in the very dry region ubott Vance 


and at Cathy Rojo the froit seemed at its best, while its 
abindance was uttested br the fact that fine fruit was 
eclling as low as 12 fora cent: In Guatemala and Mexico 


the mango was fotind at ite best only in reg iors where 


ral quality, “as on the 


severe dry seusons prevailed. 
Linder favorable conditions the mango is very prolific 
The tree of which oa | 


estimate to. have in the neighborhood of 5,600 frints nt 


ranch is. shown off Page 323 was 


the time the photograph was taken, and trees quite as 
orolitic BETS Seen Heir bt ey Royo Porto ocd arth trees 
in southern Florida before the freeme of 15846 were. est 
ated to bear as high as ro,ooo mangoes. From this it 


Will be seen that with 25 to foo trees per acre enormous 
quuntities of mangoes can be produced on very small 
tracts of Jand, provided the ripht climatic conditions exist. 

The method of peeling i stringy mango is shown on 
this page, A cutis made around! either end of the fruit 
and these are then connected along one side, the central 
strip Geng peeled of in one piece. The skin renuining 
on the ends of the froit affords «a means of holding it with- 
Out the fingers coming m contact with the juicy flesh. Tf 


ton ak shart potted fork 14 at hand, this con be firmly 
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RAINFALL AND THE Leven of Lake Hate 


fixed in the seed and the skin at the 
ends removed, thus saving the sweetest 
part of the frat, The illustration ou 
paige 326 shows a special mango fork 
sectited in Mexico by Dr J, N. Rose. 
The long slender tine in the center easily 
penetrates the seed, and the shorter 
outer tines necd only to touch the seed 
to preverit it from turning, 

The best varieties of nLIDgo hove 
hardly any fiber and the pulp is sliced 
with a knife. or solietimes is eo soft 
that it is eaten witha spoon, 

Porto Rico seems very well) adapted 
tothe production of mangoes and, as the 
Plant is strictly tropical aml very sis 


ecpitihle to cold, would seem to have o 


dectded advantage over Florida, where 
good varieties are already successfully 


RAINFALL AND THE 


ANY people think that the 
taintall, although differently 
distributed throweh the vear, 
averuzes about the satne one year as 
another, or if there is a deficiency one 
year, it will be mude upthenext. With 
this erroneous notion in mind, those 
concerned with navigation on the Great 
Likes have noturally looked for some 
other explanation of changing water 
levels, for from 1s58-r9or they witnessed 
a period of low water so loug it seemed 
tmreasonable Lo expect it ever to attain 
it former Jevel, However, a compan- 
son of the level of Lake Erie, as shown 
by the gaze at Cleveland, with the rec- 
ord of rainfall along the Great Lakes 
shows 4 complete correspondence, 

The high water in Lake Erie in 1902 
and the heavy rainfall of that year are 
fresh in the minds of those who live 
near it, 

The Weather Bureau established a 
nimber of stations on the Great Lakes 
in 2870. The first marked deviation 
from noomal level in Lake Erie after this 
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grown, but where, except in the extreme 
southern part, the danger of 1 inj ury from 
cold is very great. A really high-grade 
mango is unknown in Porto Rico, and 
the first steps toward making their ex- 
pertition profitable is the introduction 
tom the other islands, or from Florida, 
Rexico, ar the East buclies, of prafted 
stock of the best vurietie. 

The season of ripe mangoes in Porto 
Rico is from Mav to August, By se- 
lecting proper varieties this might be 
prolonged, since in some parts of India 
it extemds overs period of six months, 
This would bea great advantage in ship- 
ping the fruit to tempernte Tegions, as 
at present the sexson coincides with the 
season of temperate fruits, which piaces 
the manga at a deciced disadvantage. 


LEVEL OF LAKE ERIE 


was in 1872, when the water was lower 
than for many vears before or after, 
The rainfall that vear was below the 
normal at every station on the Great 
Lokes, (f have taken no account of 
stations on Lake Ontarin.) %In 187 
the water was higher than for many 
years hefore and higher than any year 
since. The tainfall was above normal 
at all stations except Marquette, where 
it was nearly an inch below, At Mil- 
waukee the excess was 18.28 tches ; 
at (Grand Haven, 11.52; at Detroit, 
3.07. 

In 18838 the Joke was ¢onsilerably 
higher than the preceding or following 
year. ‘The rainfall was a little below 
normal at Duluth and Grand Haven, 
but above at all other stations, being 
io.24 inches st Buffalo, where the nor- 
mal iw only 3804, and sq.s7 at Cleve- 
land, where the normal is 46-29, 

In rS82 the Inke was higher on an 
average than in amy other year since 
ra76. The rminfall was below normal 
at ‘Buffalo, Detroit, ond Milwaukee, but 
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above normal at the ten other stations, 
the excess at most of them being greater 
than the deficiency at any of these three. 

In 1890 the water was es bei than im 
the years immediately preceding or fol- 
lowing. The rainfall was not far from 
normal on the upper lakes, bout above 
normal at all Lake Erie stations. 

In 1895 the water was the lowest for 
half a centun’, and the minfall on the 
Great Lakes probably the least, cer- 
tainly the least recorded! at the Weather 
Rurean stations. since their establish- 
ment. | 

These include all the vears that differ 
in any marked degree from those that 
precede and follow. 

If we consider parts of yenrs we find 
also o clase agreement betw 
and lake jewel. Examitiation of the 
monthly record of lake level at Cleve- 
land led me to think the rainfall at the 
different stations must have beer: below 
normal for the first half of 1888 and the 
last three motrths of 1887. On odtstlt- 
mig the record I founditso, To exactly 
account for the stage of the water dur- 
ing brief periods, of course several 
thiti¢s must be considered—surplus or 
deficiency in the different Inkes at the 
beginning of the period, time: required 
for water to flow from the upper lakes, 
evaporation, melting of snow on the 
watershed, whether ground. is frozen, 
whether min fally gradually or «no fost 
that a larger portion passes quickly into 
the streams. 


Most of the time since 1887 Lake Erie 





has been lower than for many years 


before. The rainfall has also been less, 
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a the table shows. Tf any one could 
tell wi when this dry cycle will give 
place to o wet one, the information 
would be highly appreciated. Perhaps 
the wetone has already begun. At any 
rate, these concerned need not fear any 
appreciable lowering of Lake Erie be- 
low its level in the past decade from any 
othercause than drouth. J believe that 

cone now at Cleveland, Toledo, Detrnit, 
Milwaukee, ond Chicago will live to see 
the water higher than their fathers cyer 
saw it. The same cannot be said of 
places on Lake Huron or the northern 
part of Lakes Superior and Michigan, 
for the slow tilting of the earth's crust 
is sich as gradually to lower the water 
in those regions. 


MEAN ANNUAL RAINFALL ON THE 
ARES 








GREAT 1.) 

MMesn in 7 

Year | inches | Aeon Mean 

Station, | etd | to De | since | 
lished.) cember) rS87. | 1557 

pati L 537 : 

Daloth...... | rio | 53.5 37.0 ga 
arouetioe...4.| Jr 33.4 33.4 |) —o 
Chicao.....-| Lipa) 37 44,5 6.2 
SMilwankec. ripa.| 43.7 25.5 44 
Grand Haven.| 18?r 58.5 te Bs 
Alpena. ...,.. -| J832 | 25.9 at S23 
Pert Aurea rt | 33-5 251.5 4-3 
Detroit... . rise 43.6 ach, F 9 
Toleto,. eo | 325 25,0 47 
Sandusky. 1877 ar 415 6.0 
Clevelanmh....) Ta7o | Apa 43.5 | odes 
Sie tel 1673, 43.2 45.3 0 
Ruffalo.. ..,.| Tayo yea 34.5 1.3 

E. L. MOsetry. 


GEOGRAPHIC NOTES 





THE RAILROADS AND FORESTRY 
“HE Birean of Forestry has oon- 
tinued this year on a far larger 
scale the experiments in timber season- 
ing and preservation tor the railroads 


which it began last year under Dr Her- 
mann von Schrenk, This work will be 
doné for the New Vork Central, the 
Erte, the Baltimore and Obie, and the 
Pennsylvania railroads in the i et, and 
for the Ilinois Central, the Santa Fé, the 
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St Louis and San Franciseo, the Mis- 
soluTi, Katisas amd Texas, ‘the Northern 
Pacific, ane the Burlington in the South 
and Wes 

The Sake of yvaluabie timbérs 15 
felt by no class of consumers more 
keenly than by the railroads, which 
MscevEery year 110,q00,000 tes merely 
to renew those worn out and decayed, 
The price of timbers has risen in some 
instances to a figure which makes their 
use prohibitive ; in other cases the stp- 

ly isso neatly exhausted that the roads 
ave been compelled to look about for 
new timbers: 

The Bureau of Forestry has been 
called on to assist in solving the diff- 
culty, and has come forward with the 
very practical and simple: suggestion 
that the railroads, instead of continuing 
to. use expensive, high-grade timbers 
far such o low-grade ‘purpose as that 
of tailroad ties, shall nse the cheaper 
woods. For example; to the complaint 
of the New York Central that it finds 
it more and more difficult to secure 
longleaf pine tes from Georgia at the 
price it can affond to pay, the Bureau 
suggests that the roml use the beech, 
maple, and birch of the Adirondacks, 
The complaint that the timbers rot very 
quickly when laid in the ground is an- 
swered by the suggestion that they 
shoticd be seasoned and preserved, just 
tis beech is seasoned ek preserved itt 
France. ‘The Great Eastern Railroad 
of France hes succeeded in making 
beech ties last 45 vears by impregnating 
them with tar oils. The unseasoned 
longleaf pine ties used by the New York 
Central tas t only hve years; and the 
beech, if laid gteen, without seasoning 
of preserving, would in many cases 
lest no more than three years. The 
stibstance of the proposal which the 
Bureau bos made to the rmilroads, and 
which the railroads have thought so 
well of as to adopt, is that experiments 
be male to determine whether cheaper 
timbers may be treated with preserva- 
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assured of a steady supply. 
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tives at a cost so low und be made to 
Jast such a long time that it will pay 
to substitute them for the more expen- 
sive timbers now emploved, 

The railroads have thoucht so well of 
these ideas that they will not only carry 
on under the Horean*s direction the nec- 
essary experiments in seasoning and pre- 
serving, but have engaged the Bureau's 
help in learning where cheap timbers for 
ties may be obtained. In other words, 
the milroads have decided that if they 
can be comyincerd that it will pay to sea- 
son and preserve cheap timbers for ties, 
they will acquire large areas of timber 
lands on which they will grow their own 
trees, cut their own ties, and thus be 
This means 
that some of the great railroads of the 
euuntry are in a fairway to practice for- 
estry on a very large scale, and to em- 
ploy a great many foresters. 

Work of a similar nature to the rail- 
four) ex ts 4 bemp carried on for 
the American Telephone and Telegraph 
Company, which used last year 150,000 
telephone poles and 4,000,000 feet of tim- 
ber in cross-arms. Seasoning experi- 
ments-ore being conducted an chestnut 
telephone poles near Harrisburg, Fa., 
and on gee r poles near Wilmington, 
N.C. 

Jinportant and yaluable as this work 
is to the raitroad and telegraph compa- 
nies, it is of far greater importance and 
value to the country atlarge. The use 
of cheaper timbers for railroad ties is in 


several Ways an economic Saving; It re- 


lieves the high-grade timbers of a part 
of the heavy demand that is being mode 
upon them, opens a market for timbers 
for which there is now little sale, and 
affords splendid opportunities for con- 
servative Management of timber lands. 
The work is being prosecuted accord- 
ing to the regular cooperative system of 
the Bureau, by which the field and trav- 
eling expenses of the Bureau's agents 
are paid by those for whom the work is 
dome. 
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Mew Work, Ocrober (7, 1902. 


Commander Robert 6. Peavy. MSN. 
Washing tax, LEC., 


Dear Sir:- 

Sle Peary Aretic Chub acknowledge? your 
preliminary repert of the I7'F ult, and (erter of the +'F inst, 
aro ¢xfenge Fe eh its cordial welcome upon your refartm- 
fo country an? Rome. olt honors tye Fer patience, cour — 
age and fortirude, undaunted by formidable obstacles; 
thanlis you for tie wise and effective use of The meane- 
placed ab your Sis posal, and congratulates you Upon your 
achievements memerabl’ in the annals of science and 
owcevery. 

aloouring yot of eur appreciaftien and Fegare, we 
oubseribe ourselves - 
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PORTLARS yapeeh ECHO, 


"Portland 


| Summer School 
WLY 19 TO AUGUST 21 


Me 


Guocessor to the famous Sawveur 
Sinntner School, founded in 57g ms 
Amberat College. 






This is ove of the most complete 
piblications af ite kine), aml will meyiet 
those who are wondering where they 
will go to epetel them wecathon this 
pUttiitier. 

it contains a valuable map, i aeldht- 
tien te much interesting Information 
reganking resorts on or poached by the 

Courmes in melepo eo) ancient Lian 
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ARNOLD WERNER-SPANHOOFD 
Central High School, - Washington, 0. C. 
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The Manhattan Press-Clipping Bureau 


ARTHUR cCcASSOT, Proprietor 
NEW YORE (Kuickerbocker Building) LONDON 
COR. FIFTH AVENUE AND H4TH STREET, NEW YORK 
Wil mu pp rou with all pereoial reference and clippings on any aubject frog all the papers 
anil [yetane tices putili aber here and abroad. Our large vtaif of readers can gather for pou mare 
Va lom bis mnie rint oh any curpent aobpect than yoo can pet i a mw lifetiveee, 
TERMS: 
IM) clippings . . § 5.00 
250 clippings . . - & 12.00 a 
50 clippings . . . $22.00 tbe 
1,140 clippings . . . $35,00 


= = 


____ HENRY ROMEIKE’S 
BUREAU OF PRESS CUTTINGS 
33 Union Square, New York 

Reads every paper of importance published in the United States, 
and through its European agencies m London, Paris, Berlin and Vienna 
every paper of importance published in Europe and the British 
Colonies. One subscription on any given subject will bring notices 
from the United States, and if desired also from the European papers. 

WRITE FOR TERMS 


BACK VOLUMES 


OF THE 


National Geographic 








Magazine 


The NATIONAL GEOGRAPHIC MAGAZINE has on hand 
a few copies of complete back volumes which may be obtained 
at the following prices : 
Vol. 3, 1891 <= = Bgu0) Vol. 9, 1898 = 2 = S275: 
Vol. 5 1893. 50 Viol ig@I900 8S. ost. asso 
Vol. 6, rag4s5 ~~ s 4:20|)| > 
Wolir7, 1896" 3s tas | Vol 12, 190 . 2.50 
Vol. 8) 1697 Ser 3.00 | Vol 13, 1902 2 4 20 


The NATIONAL (GEOGRAPHIC MAGAZINE will pay the 
following prites for copies of certain back-numbers: 

Voloa, (beg, No. 1, $1007 No. 2, 31.00. 

Vol. 2, 1890, No. 2, $1.00 

Vola, 1892, No: 1. So.sot No. 2. S150: No. 3, 
fa.s0; No. 4, 80.50; No. 5, S1.doy NO. 6, Bi-go 

Yok 1, 1899, No: 6, go.se+ Index, 30.59 

Vol.-12, 1902, No. 1, Boag 


CORCORAN BUILDING, WASHINGTON, D. C. 


SPECIAL MAPS PUBLISHED BY THE NATIONAL 
GEOGRAPHIC SOCIETY 


Map of the Philippines (5 feet 2 inches x 3 feet), 


Prepared amide: the iirection of the War Departtient 


Map of South Africa (46-233 inches}. 
Vrepared ander the divettios of the War Departement 


Map of Northeastern China (34 x 24 inches), 
Prepared node the direction of the War Department 


Map of the Chinese Empire, Japan, and the Reussian-Manchurian Rail- 
| way (11x74 ‘inchez). 


| Map of Alaska (28 = 24 inches). 
Prepored. oniler the iirection of the 0.5. Ceologies) Garvey, 


A. Series of Twelve Maps on the Alaskan Boundary Dispute. 
Prepared heey the aiection of ‘Hon. Jobe: W, ‘Foster, Serretary ad atate, 


Chart of the World on Mercator’s Prokction (48227 inches). 
, Prepared wniler the dimetion of ie Hydrographic Office. 


Nia of Cuba (18 x7%s mehbes). 
F Prepared ober ie direction of Robert T. HIDL 


| A Series of Twenty-five Full-page Charts, showing storm tracks and 


methods at weather forecanting. 
Prepared! apiier the direction of Dr. Willis i. Moore, Chief U.S. Weather Dureau. 


By Mall for Twesty-five Cents Each, 
NATIONAL GEOGRAPHIC SOCIETY, 
CORCORAN BUILDING, WASHINGTON, Dp. .c. 


Seasonable Goods 
for Personal Comfort 


5 


W: are showing hosts of things for personal and 
household uses especially designed to render 
the present season comfortable and enjoyable. A full 
line of necessary articles for personal comfort and use, 
and a complete assortment of outing and sporting 
goods for indoor and outdoor pleasure. 


Woodward @ Paacs 


New York Washington Paris 
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